Nitric oxide synthase inhibitor L-NAME affects Arabidopsis root growth, morphology, and microtubule organization.
The presence of evolutionarily conserved NOS or NOS-like enzymes in land plants different than those in animals is still unclear, despite their activity has been revealed in cytosol and some organelles. At the same time, the emerging evidence for the importance of L-arginine-dependent pathways of NO synthesis in plant cells is still accumulating. The aim of our study was to reveal physiological effects on growth and differentiation processes, and microtubular cytoskeleton organization of the competitive mammalian NO synthase inhibitor Nω-nitro-L-arginine methylester (L-NAME). Thus, the treatment of Arabidopsis with L-NAME (50-1 mM) caused dose- and time-dependent inhibition of primary roots growth. Moreover, the morphology of primary roots under the influence of L-NAME also underwent changes. L-NAME (>100 µM) induced the formation of novel over-elongated root hairs in shortened elongation zone, while in higher concentrations (500 µM) it caused a slight swelling of epidermal cells in differentiation zone. L-NAME also provoked microtubule reorganization in epidermal cells of different root growth zones. Thus, L-NAME at concentrations of 50-1 mM induced cortical microtubules randomization and/or depolymerization in epidermal cells of the root apex, meristem, transition, elongation, and differentiation zones after 2 h of treatment. Disordered microtubules in trichoblasts could initiate the formation of actively elongating root hairs that reveals longitudinal microtubules ensuring their active growth at 24 h of treatment. Therefore, L-NAME inhibits primary root growth, induces the differentiation processes in roots, reorganizes cortical microtubules in epidermal root cells suggesting the importance of L-arginine-dependent pathways of NO synthesis in plants.